Trachoma is the leading infectious causes of blindness worldwide and most common problem in developing countries including Ethiopia. This study aims to identify the determinants factor of active trachoma among rural children of aged [1] [2] [3] [4] [5] [6] [7] [8] [9] years old in Kaffa zone, south west Ethiopia. The study was conducted rural part of Kaffa zone children aged of 1-9 years old. A cross sectional community-based survey was conducted. A total of 754 children were assessed for signs of trachoma. Trachoma grading was done by ophthalmic nurses following the WHO grading system. From the sampled children 26.9% of them have moderately active trachoma, 3.7% of them have severely active trachoma, and the rest 69.4% of the children was no active trachoma. The ordinal logistic regression model show that Child age, Cattle in the house, Face washing frequency per a day, Number of person sharing room, Fly density and Type of garbage disposal were most important determinants for active trachoma status of children 1-9 years of age in the rural area Kaffa Zone.Finally our result indicate increase washing frequency per day and use pit with cover for garbage disposal and living in separate room with cattle was protect a child from active trachoma. In contrary younger children, living in crowded environment and having fly around child's face increase a risk of active trachoma. The current study thus helps provide a better understanding of the events linked to these diseases at the local level and the basis for establishing specific programs for their control.
INTRODUCTION
Trachoma is the leading infectious cause of blindness worldwide and most common problem in developing countries including Ethiopia. It is caused by repeated infection with eye strain of bacteria called Chlamydia Trachomasis. It is transmitted by bacterium direct spread of infected ocular material from one person to another Transmission occurs due to overcrowding especially within-households. The spread of trachoma is by eye-seeking flies (Musca sorbens), direct contacts, fingers and form its which lay its eggs on exposed human faces [1] .
Trachoma is the major cause of preventable blindness in many under privileged communities of developing countries. It is an infectious disease occurring in community with poor hygiene and inadequate sanitation.
The environmental risk factors that facilitate transmission include dry and dirty home environment, and discharge (on face, eyes, nose and ears) from infected individual [2] .
According to the WHO report, globally close to 1.3 million people are blind due to trachoma, while about 84 million people suffer from active trachoma (Trachomatous inflammation follicular (TF) and/or Trachomatous inflammation intense (TI)). Active infection is mostly seen in young children with a peak incidence of around four to six years, while subsequent causes blindness [1] .
Most studies done on trachoma among children were urban and institutional based studies which may not assess risk factors with in rural community where the children come from [3] . This study investigate social, personal and environmental risk factors of active trachoma among rural children with-in community.
Trachoma cannot be tackled without understanding its causes; there is also inconsistency across studies regarding the determinants factor behind the prevalence of trachoma among rural children therefore that is why this study is crucial to assess the prevalence of active trachoma and identify underling factors of trachoma among rural children in Kaffa zone. Therefore, the main aim of this study was to assess the prevalence and risk factors of active trachoma among rural children of aged 1-9 years old in Kaffa zone, south west Ethiopia.
MATERIAL AND METHODS
The study was communitybased, crosssectional study design. House to house survey was employed to identify children with signs of active trachoma that was conducted by trained health professionals. A pre-tested quantitatively designed questionnaire was employed to collect important information about demographic, environmental and behavioral factors.
The study area is located in Kaffa zone, one of the 13 zones in the EthiopianSouthern Nations, Nationalities, and Peoples' Region (SNNPR). Kaffa is bordered on the south by Debub Omo, on the southwest by Bench Maji, on the west by Sheka, on the north by the Oromia Region, and on the east by Konta. Gojeb River runs along part of the northern border of this zone. The administrative center of Kaffa is Bonga. The zone has 10 woreda with a total population of 874,716 projected from 2011 census report [26] . The larger proportion of the population lives in the rural area and children of age below 10 yrs. There are about 175,967 households in the rural area. The source of population was children age of 1-9 years old because active trachoma is very common in small children than any other segment of the population. Children aged 1 -9 years of age are reservoir of trachoma infection, and active trachoma prevalence studies are recommended to be studied in this age group [27] .
Figure1. Geographical map study zone
Children of age 1-9 years living in the rural part of Kaffa zone was included as the source population. The 10 Woreda of the zone were categorized in the three agro climatic regions low altitude (Kolla), medium altitude (Woina-Dega) and high altitude (Dega). Woreda were categorized in to one of the divisions based on where the larger proportion of the area lies. One woreda was selected randomly from each agro climatic zone.
The sample size for this study was calculated using a single population proportion formula including the following parameters: 40.1% prevalence of active trachoma (either TF or TI) for children in the age group 1 -9 years [Yemane et al. (2007) ], 95% confidence interval and 5% marginal error (d). As a multistage sampling techniques employed to identify the study subject, the default value of design effect (deff), should be set as 2.0 unless there is supporting empirical data from previous or related surveys that suggest a different value [CSA,2003] . Also 10% was added nonresponse. Thus the final sample size was 812.
From each selected woreda respective one representative kebeles were included in the study by random selection. List of the households will the base for identifying sample households by systematic selection. All children of age 1-9 years residing in selected households will eligible for the study. The total of 812 households from the selected three kebeles, were visited to get the required number of study children. From each agro climatic zone sample was selected proportionally 222 from Kola, 379 houses from Woina-Dega and 192 houses from Dega kebeles were study households Those households where there were no eligible children were excluded from the study. The sample selection procedure is described schematically as follows ( Figure 2 ).
Figure2. Schematic Presentation of Sample Selection Procedure
Primary data was used for this study. Interview using structured questionnaire and physical eye examination was used to collect important primary data on socio-economic, demographic and health characteristics. Examination of child eye will be done by twelve nurses especially trained for eye care. The questionnaire is prepared in English language and then translated into Amharic language. To ensure the comparability of the information pre-test of the questionnaire was done among 1-9 rural children in Bita Woreda. Twelve ophthalmic nurses and fifteen enumerators was assigned to perform eye examination and collecting relevant data from each sampled home visit. From each selected home if there will be more than one child it was selected by lottery method.
Eye Examination
Agreement level on grading examination results among graders was measured taking the ophthalmologist as a gold standard and it was found to be greater than 85 %. Immediately after the training, health professionals went to the field to perform eye examination on selected study children. Examination of each eye separately by starting with the right eye using magnifying loupe (binocular loupe) was done at each sampled home. The examiner was clean his hands with alcohol between each examination. The guide used for reporting examination result was the simplified trachoma grading scheme, which was developed by WHO for field work. The child's face assessment was carried out before the trachoma examination for face cleanness, discharge and flies on the face. Children eye examination was done using instrument. The trachoma grader wearing 2.5x loupes and torch assessed each eye for the active trachoma using the WHO simplified grading scheme.
Dependent Variables
The response variable in this study is the ordinal response variable status active trachoma which is categorized as: not active trachoma (neither TF nor TI), moderately active trachoma (only TF) or severely active trachoma. So, each child that participated in this study is classified as whether he or she is no active trachoma, moderately active trachoma or severe sign of active trachoma.
Ordinal Logistic Regression
There are several occasions when the outcome variable is polytomous. Such outcome variable can be classified into two, multinomial and ordinal. A number of logistic regression models have been developed for analyzing ordinal response variables. These include the proportional odds model (POM), two versions of the partial proportional odds model-without restrictions (PPOM-UR) and with restrictions (PPOM -R), continuous ratio model (CRM), and stereotype model (SM). The most frequently used ordinal logistic regression model in practice is the constrained cumulative logit model called the proportional odds model The POM is widely used in epidemiological and biomedical applications but requires strong assumptions that may lead to incorrect interpretations if the assumptions are violated [4] . The PO model has some appealing features. At first, it is invariant under several categories as only the signs of the regression coefficients change when the Y codes are inverted (i.e., Y 1 is coded asY k , Y 2 as Y k−1 and so on). Secondly, it is invariant under collapsibility of the ordered categories as the regression coefficients do not change when response categories are collapsed or the category definitions are changed. Thirdly, it produces the most easily interpretable regression coefficients as exp(−β) is the homogenous odds ratio over all cut-off points summarizing the effects of the explanatory factor X on the response Y in one single frequently used measure. Due to these reasons, 
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Then the odds of the first i cumulative probability are:
The POM models the log -odds (logits) of the first i cumulative probabilities as:
Consider a collection of explanatory variables for the ℎ subject denoted by the vector ′ = ( 1 , 2 , … , ), = 1, 2, … , . The relationship between the predictor and response variables is not linear in logistic regression. Instead, the logistic regression function, which is the logit transformation of ( ) is used:
Where is a column vector of P regression coefficients and is ℎ intercept coefficient.
Then the logit or log-odds of the first cumulative probabilities is modeled as a linear function of the explanatory variables as:
Data Analysis
The analysis is carried out in two sections. In the first section, results of descriptive statistics are presented; in the second section, we identified and examined the determinants of active trachoma among 1-9 years old rural children using ordinal logistic regression with the help IBM SPSS statistics 20.
RESULTS AND DISCUSSION
A total of 754 rural children aged 1-9 years old were selected from the target population out of which 69.4%, 26.9% and 3.7% are have no active trachoma, moderately active trachoma and severely active trachoma, respectively. So out of total sample children 30.6% have active trachoma (TF and TI) in the study area.
Figure3.1. Simple Bar chart of the rural children age of 1-9 years old active trachoma status in in Kaffa Zone, SWE
From the sampled rural children 50.1% of them are male with high prevalence of active trachoma status 27.2%, 7.1 % of children have moderate and severe active trachoma as compared to female rural children as shown in table 4.1. The children living in the household with cattle 60%, 30% and 4% of them are no, moderate and severely trachoma, respectively. These proportions are 90.4%, 7.7% and 1.5% trachoma status for those children from households who do not live with cattle having house, respectively. Out of the children who use soap to wash their face 88.4%, 9.7%, 1.9% of them have no, moderate and severe active trachoma status. These proportions are 56.1%, 39% and 5% for children who do not use soap at least one a day. The percentage distributions of child active trachoma status differ by their face washing frequency per a day. Of the children who wash their face once a day, 45.3% have not active trachoma, 46.5% have moderate and 8% have severe trachoma status. These proportions are 88.5%, 11.5% and 0% for active trachoma status for children, who wash their face twice a day and 32.6%, 4.2% and 0% of children who wash their face more than twice per a day have the respective active trachoma status. 
Multiple Ordinal Logistic Regression Analysis
Multiple Ordinal logistic regressions were fitted based on the chi-square test result of bi-variable analysis. Based on results displayed in Table  4 .1 those independent variables that are associated with active trachoma status of rural children at 5% level significance were selected for multiple ordinal logistic regression analysis. The result displayed in Table 3 .1 showed that the ten predictor variables were significantly associated with the active trachoma status.
When the proportional odds model is used in the analysis of ordinal data, the coefficients of the explanatory variables in the model are interpreted as the logarithm of the ratio of the
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odds of the response variable. This means that estimates of this odds ratio, and corresponding confidence intervals, can be easily found from the fitted model. As long as interpretation for categorical (nominal or ordinal) explanatory variables concerned, unlike logistic regression, we do not have the option to directly specify the reference category (last or first,) as SPSS ordinal automatically takes the last category as the reference category. Moreover due to the parallel lines assumption is held, the interpretation of the result obtained by modeling is held, the interpretation of the result obtained by modelling severely or moderately active trachoma versus non-active trachoma and severely active trachoma versus moderately active trachoma.
This study revealed that prevalence of active trachoma among 1-9 years old rural children was 30.6%. Of these, majority 26.9% had TF, and the rest 3.7% had TI which confirmed that trachoma is still a disease of public health interest. This result was low as compared to other studies conducted Gonji Kolella district, Zala district and household survey in Amhara Regional State, of Ethiopia [5, 6, 7] . In contrary other different studies conducted in Leku town, Mojo and Lume districts, and Baso Liben District of Ethiopia show high prevalence of active trachoma as compared to preset study. This may due to difference in geographical, environmental, period of the study and location [8, 9, and 10] .
The results displayed in Table 4 .6 show that Child age, Presence of cattle in the living room, Face washing frequency per a day, Number of person sharing room, Fly density and Type of garbage disposal was found to be significant predictors for active trachoma status of children 1-9 years of age in the rural area Kaffa Zone.
The study shows that the estimated odds ratio for age of the child was significant (OR=2.085, P<0.002) indicate that children in age group (5-9 years old) was 2.085 times more likely to have severely or moderately active trachoma as compared to children in younger age group (1) (2) (3) (4) years old) holding all other variables constant.
The odds ratio could be as low as 1.306 and as high as 3.33 with 95% confidence. This result is in line with a study conducted in Amhara
Regional State, Ethiopia and study conducted in Brazil and Gambian show that a high frequency of trachoma was observed among children aged six to nine years, which corroborates the suggestion of decreased frequency of trachoma with increasing age [11, 12, 13] . In contrary study conducted in Leku town, southern Ethiopia show that age group 1 to 5 years was more venerable for active trachoma. Moreover another global study show that main age group affected with trachoma includes children aged one to five years [8, 14] In our study, presence of presence of cattle in the living room, was found out to be significantly associated with children active trachoma status (P<0.05). The likelihood of severe or moderate active trachoma to children with no cattle in living room is 0.168 times less likely to have severely or moderately active trachoma as compared to those children living with cattle in the living room.This result is consistent with a study done in Ethiopia, south Sudan and Tanzania [15, 7, and 16] . This may due to that flies may breed on animal faces which in turn increase exposure of children to flies.In contrary others study conducted in rural children in Kedida Gamela district Ethiopia show that keeping cattle in the house was found to have a protective effect on child status of active trachoma. Similarly another study in Ethiopia confirmed that neither cattle ownership nor the presence of cattle in the village has a major role in the size of the fly population; instead, the major determinant seems to be the way in which the cattle were kept [17, 18] .
From Table 4 .6 we can also observe that children face washing frequency per dayalso significantly related with the active trachoma status of children. Children who wash their face more than twice per day are 3.34 times more likely to have severely or moderately active trachoma as compared to children who wash their face once per day holding all other variables constant. The odds ratio could be as low as 1.55 and as high as 7.21 with 95% confidence. This result is consistent with other studies indicate that as the frequency of washing face decreases the odds of having low trachoma level decreases, which means ensuring facial and hand cleanliness using water to keep children's face clean throughout the day are important component of trachoma prevention [17, 19] . This may due to unclean face attracts flies, and flies are important mechanical vectors for the transmission of trachoma [20] . The model also show that household garbage disposal method was significantly associated with rural children active trachoma status. Children from household use pit with cover as garbage disposal method was 0.031 times less likely to have severely or moderately active trachoma as compared to children with no fly on their face [5, 21 and 22] . Unlike previous studies reporting prevalence of trachoma associated type of toilet facility and where the child spent mostly) but present study show that there is no significance association child active trachoma status with toilet facility and child status. This may due to interaction effect not considered in present study [11, 17] . This study also indicated that fly density around child face is significantly related with the active trachoma status of children (OR=2.15, 95% CI: 1.070 -7.396). Children with five or more flies on the face are 2.150 times more likely to have severely or moderately active trachoma as compared to children with no fly on their face. The result is consistent with as study conducted in the Gurage zone of central Ethiopia reveled that density of 'eye seeking' flies is also high in areas where the prevalence of active trachoma is very high [23] .
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CONCLUSIONS AND RECOMMENDATION
In conclusion, this study explored the association using multiple logistic regressions hence the result showed that Child age, Cattle in the house, Face washing frequency per a day, Number of person sharing room, Fly density and Type of garbage disposal were most important determinants for active trachoma status of children 1-9 years of age in the rural area Kaffa Zone.
